Drowning has been described in various ways however it generally refers to death within 24 h of a submersion incident, with ''near drowning'' as survival for at least 24 h after the incident [1] . According to the World Health Organization (WHO) ''drowning is the process of experiencing respiratory impairment from submersion/immersion in liquid'' [2] . The diagnosis is one of exclusion that requires a detailed history of a victim being found in or near water with no potentially lethal diseases/injuries present, unless these have initiated the drowning episode. Unfortunately, although the diagnosis of drowning may seem relatively straightforward, this may be far from the case. For example in unwitnessed cases questions may never be resolved concerning the exact circumstances and manner of death. It is also likely that official statistics on drowning deaths are underestimates [3] .
Problems that arise start with the scene. Death scenes in drowning deaths are often uncontrolled, involving long sections of rivers, or areas of sea or lakeshore. This is particularly so in cases of multiple drowning deaths in underwater disaster victim identification/management exercises [4] . Failure to locate a body quickly may result in extensive changes due to both decomposition and to post mortem animal predation. Animals as varied as sea lice and sharks may significantly alter the features of a body, and may modify or create wounds [5] . A reliable history may not be available if the immersion incident was not observed, and distinguishing injuries that may have been sustained prior to death from those that have occurred afterwards may not be possible. The post mortem movement of a body with a fast river current or with tides or waves may also cause significant damage that may interfere with identification. It is however, sometimes surprising that even small amounts of tissue/body parts that may be recovered, often after considerable time has elapsed, can still lead to a positive identification [6] .
In addition, merely because a body has been found in water does not mean that drowning has occurred. Conversely, a body may not necessarily be found immersed in water if, for example, it has been left behind by a receding tide. The possibilities when a body is retrieved from water include drowning, which may be accidental, suicidal or homicidal [7] , or drowning precipitated by underlying natural disease. For example, the risk of drowning is 15-19 times greater in people with epilepsy [8, 9] . Alternatively death may not involve drowning at all, but may be due to an unrelated injury, whether accidental or inflicted, or to natural disease. It is well recognized that certain cardiac channelopathies, such as LQT1, may result in lethal arrhythmias while swimming [10] . For this reason the autopsy examination in cases of suspected drowning must be meticulous in looking for a wide range of possible underlying organic conditions.
The mechanism of death in drowning is complicated and involves more than just asphyxia from filling of the airways with fluid, but also hydrostatic and osmotic effects [11] , although the clinical significance of the latter has been debated [12] . While the existence of so-called ''dry drowning'' is also argued, it is considered that certain victims may suffer airway obstruction from laryngeal spasm [13] . It has been suggested that the time from immersion to cardiac arrest may be only seconds to minutes, although this may be longer in cold environments [14] .
The autopsy findings in drowning cases are often characteristic but are not diagnostic, and so must be viewed in the context of each case. Externally the first observations may be sand, seaweed, or other vegetation covering the body, wrinkling of the skin of the hands and feet (so-called ''washer-woman'' changes), and injuries to the dorsa of the feet and to the knees. However, these findings merely indicate that a body has been submerged, and has then been traumatized by dragging across a river or sea bottom. The existence of cadaveric spasm [15] in drowning victims, the ''straw'' that a drowning man allegedly clutches, has also been debated [16] . Other findings at autopsy of marked pulmonary edema with so-called ''emphysema aquosum'' are again not specific for drowning, as significant edema may occur in a range of other conditions/circumstances including congestive heart failure, narcotic drug overdose, or following prolonged resuscitation [10] . Again the presence of small straw-colored pleural effusions and watery fluid within the stomach is nonspecific. In the current issue of Forensic Science Medicine and Pathology the potential significance of differential staining of the aortic and pulmonary trunks is discussed [17] . This is something which has been well recognized in the German, but not the more recent English, literature as a finding in fresh water drowning that is caused by intravascular hemolysis [18] [19] [20] [21] . On occasion new observations, even from veterinary practice, are made which may help to clarify particular issues, such as impacted endobronchial sand casts when drowning has occurred in areas of sea turbulence [22] .
Laboratory testing has been generally disappointing in the evaluation of possible drowning deaths. For example, searching for microscopic silicaceous algae (diatoms) found in water has not been of much use in the majority of cases. Electrolyte studies comparing chloride levels in the left and right ventricles first proposed by Gettler [23] has also not proven reliable [24] . It is noted, however, that post mortem left ventricular and vitreous humor sodium levels in saltwater drowning have been shown to be significantly higher than in freshwater drowning [25, 26] most likely due to differential fluid distribution.
While the pathological findings may support the fact that a body has been immersed in water, this may be self-evident from the history, and may not necessarily clarify whether drowning has occurred or not. The usefulness of the pathology findings lies in the fact that a collection of typical findings provides strong supportive evidence for drowning, so the ''diagnosis'', as in many conditions that are encountered in forensic pathology, comes down to the balance of probabilities, and the exclusion of other natural or unnatural possibilities. The manner of death is also something that relies heavily on an integration of circumstantial evidence, the history of the decedent, and the autopsy findings. Thus, although drowning may initially appear an uncomplicated process, significant unresolved and unresolvable issues relating to the cause, mechanism and manner of death may still be encountered in the evaluation of individual cases.
